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REMARKS 

The present application relates to hybrid maize plant and seed 39M27. Applicant 
respectfully requests consideration of the following remarks. 

Detailed Action 

A* Status of the Application 

Applicant acknowledges the objection to the specification for containing blank lines in 
place of ATCC accession numbers on page 7 is withdrawn. Applicant further acknowledges the 
objection to claims 1, 5, and 7 are withdrawn in light of the claim amendments. The rejection of 
claims 1-32 utider the judicially created doctrine of obviousness-type double patenting is 
acknowledged as withdrawn. Applicant further acknowledges the rejections of claims 1-32 
tinder 35 U.S.C. §102(e)/l 03 (a) are withdrawn, 
jtt Claims and Specification 

Applicant acknowledges the addition of new claims 41-61, placed in the format suggested 
by the claims faxed by Supervisory Patent Examiner Amy Nelson on August 2, 2002 and again 
on November 15, 2002 by Examiner David Fox. The new claims do not add new matter as there 
is literal support for the claims in the originally filed specification (pages 24-36, specification). 
Finally, Applicant submits that the Deposits section has been amended in order to properly 
include both the hybrid maize plant 39M27 and the inbred parents GE516214 and GE533139 
within the deposit paragraph on page 37 of the specification. The changes do not add new matter 
as there is literal support for the minor changes on page 7 in the originally filed specification. 
The specification has now been amended to correct these minor changes. 

Rejections Under 35 U.S.C. S 112. Second Paragraph 

Claims 6, 8, 1 1, 15, 19, 21, 29, and 32 remain rejected and claims 33, 34, and 38-40 stand 
rejected under 35 ILS.C. 112, second paragraph, as being indefinite for failing to particularly 
point out and distinctly claim the subject matter which Applicant regards as the invention, for the 
reasons of record stated in the Office Action mailed My 29, 2002. 

Claims 1 1, 15, 19, 24, 28, and 32 remain indefinite as the Examiner states the 
specification does not teach that the traits within Tables 1 -4 can be described in the manner in the 
claims. The Examiner further states the specification does not define the separation from 
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excellent European corn borer resistance, for example, from good resistance European com borer 
resistance. 

Applicant has cancelled claims 11, 15, 19, 24, 28 and 32, thus alleviating this rejection. 
Applicant further acknowledges the addition of new claims 41-61, placed in the format suggested 
by the claims faxed by Supervisory Patent Examiner Amy Nelson on August 2, 2002 and again 
on November 15, 2002 by Examiner David Fox as aforementioned. The new claims do not add 
new matter as there is support for the claims in the originally filed specification (pages 24-36, 
specification). 

The Examiner rejects claim 6 for improper antecedent basis for the phrase "protoplasts" 
in line 1. 

Applicant has now amended claim 5 to read -a tissue culture of regenerable cells or 
protoplasts-, thereby alleviating the rejection to claim 6. 

Claims S and 21 remain indefinite for the recitation "manipulated to be male sterile". The 
Examiner states it is not clear if the claim is directed towards detasseled plants, or plants that 
have been transformed with a gene conferring male sterility. 

Applicant respectfully traverses this rejection. Applicant submits support can be found 
on page 12 of the specification* wherein it states "[i]t should be understood that the inbred can, 
through routine manipulation of cytoplasmic or other factors, be produced in male-sterile form. 
Such embodiments are also contemplated within the scope of the present claims." Further, the 
specification states "hybrid maize seed is typically produced by a male sterility system 
incorporated manual or mechanical detasseling" (page 2, specification). In addition, the 
"detasseling process can be avoided by using cytoplasmic male-sterile inbreds" (page 2, 
specification). As taught in the specification, there are several methods of conferring male 
sterility. Therefore Applicant asserts that one skilled in the art would not find the terminology 
indefinite. However in an effort to expedite prosecution Applicant has now amended claim 8 to 
read -comprises a genetic factor conferring male sterility-. In addition, claim 21 has now been 
cancelled, alleviating this rejection. 

The Examiner rejects claims 11, 15, 19, 24, 28, 32, 38, and 39 for the recitation n has 
derived at least 50% of its Alleles" in claims 11, 15, 19, 24, 28, and 32, and "deriving at least 50% 
of its alleles" in claims 38 and 39 which render the claims indefinite. The Examiner states it is 
not clear what is meant by "derived" and "deriving". 
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Applicant has canceled claims 1 1, 15, 19 9 24, 28, 32, 38, and 39, thus alleviating this 
rejection. 

The Examiner rejects claim 33 for the recitation "a hybrid maize plant" in line 4 renders 
the claim indefinite. The Examiner states the claim does not clearly indicate that the hybrid 
maize plant in the recitation is the same as 39M27, mentioned in line L 

Applicant has now amended the claim to replace "a" with -said-, as suggested by the 
Examiner, thereby alleviating this rejection* 

Claim 34 stands rejected for the recitation "essentially" in line 3 which renders the claim 
indefinite. The Examiner continues by stating that the recitation makes the metes and bounds of 
the claim unclear. 

Applicant has canceled claim 34, thus alleviating this rejection. 

Claim 38 stands rejected for the recitation "on average, deriving at least 50%" in line 2 
that renders the claim indefinite. 

Applicant has now cancelled claim 38, alleviating this rejection. 

The Examiner rejects claim 39 for the recitation "A 38J53 maize plant selected from the 
population of 39M27 progeny maize plants" rendering the claim indefinite. The Examiner states 
the claim is drawn to plant 39M27, yet can comprise less than 100% of the alleles of 39M27. 

Applicant has cancelled claim 39, thus alleviating this rejection. 

Claim 40 stands rejected as indefinite for the recitation "further comprising applying 
double haploid methods". 

Applicant has now cancelled claim 40, thereby alleviating this rejection. 

In light of the above amendments and remarks. Applicant respectfully requests 
reconsideration and withdrawal of the rejections under 35 U.S.C. § 1 12, second paragraph. 

Rejections Under 35 U.S.C. S 112. First Paragraph 

Claims 1 1-19 and 24-32 remain rejected and claims 9> 10, 22, 23, 34-40 stand rejected 
under 35 U.S.C. § 1 12, first paragraph, as containing subject matter which was not described in 
the specification in such a way as to reasonably convey to one skilled in the art that the 
inventors), at the time the application was filed, had possession of the claimed invention, for the 
reasons of record stated in the Office Action mailed My 29, 2002. The Examiner states that the 
deposit of seed of plant 39M27 does not provide a description of the plants that are encompassed 
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by the rejected claims, which have not been deposited The Examiner also states that no 
description of any trait is provided concerning the other parents of the claimed plants or of the 
50% of the alleles of the claimed plants which will be inherited from the other parent. The 
Examiner suggests that claims 12 and 25 be amended by listing the type of transgenes that may 
be introduced. Finally the Examiner concludes that the specification does not describe any traits 
of any inbred plants or any progeny plants produced from 39M27, nor does it mention any double 
haploid method. 

Applicant acknowledges the written description rejection to claims 8 and 21 as 
withdrawn. Applicant has now cancelled claims 9-19, 21-32 and 34-40, thus alleviating this 
rejection. Applicant has added new claims 41-61, placed in the format as aforementioned. 
Applicant believes the new claims come within the purview of the written description 
requirement and do not add new matter. 

Applicant respectfully asserts the following regarding double haploid breeding. The 
specification discusses multiple breeding techniques that may be used according to the invention. 
The specification at page 3 states "[pjlant breeding techniques known in the art and used in a 
maize plant breeding program include, but are not limited to, recurrent selection backcrossing, 
pedigree breeding, restriction length polymorphism enhanced selection, genetic marker enhanced 
selection and transformation" (page 3> specification). Double haploid breeding is a technique 
long known and used in the art of plant breeding. Applicant is attaching herewith Wan et al> 
"Efficient Production of Doubled Haploid Plants Through Colchicine Treatment of Anther- 
Derived Maize Callus", Theoretical and Applied Genetics, 77:889-892, 1989. This demonstrates 
that haploid breeding is a long known technique in the art of plant breeding and supports 
Applicant's assertion that producing double haploids is well known to one ordinarily skilled in 
the art. It is axiomatic in patent law that a specification need not include, and preferably omits, 
what is well known in the art. See In re Myers, 161 U.S.P.Q. 668 (CCPA 1969), Double 
haploids are produced by the doubling of a set of chromosomes (IN) from a heterozygous plant 
to produce a completely homozygous individual. This is advantageous because the process can 
eliminate the generations of selfing needed to obtain a homozygous plant from a heterozygous 
source. Therefore, Applicant respectfully submits that the new claims 46 and 54 comply with 35 
U.S.C. § 1 12, first paragraph. 
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Claim 33 stands rejected under 35 U-S.C. § 1 12, first paragraph, as containing subject 
matter which was not described in the specification in such a way as to enable one skilled in the 
art to which it pertains, or with which it is most nearly connected, to make and/or use the 
invention, for the reasons of record stated in the Office Action mailed July 29, 2002 for claims 1 - 
32. Applicant's arguments have been fully considered and found persuasive for claims 1-32. 
The Examiner states the claim is drawn towards a method of making a hybrid plant designated 
39M27 comprising crossing inbred maize plant GE516214 and GES33 139. The Examiner states 
that claim 33 recites the deposit numbers for the two inbred maize plants, and page 7 of the 
specification indicates that these lines have been deposited yet the Examiner states the terms of 
the deposits are not known. 

Applicant respectfully traverses this rejection. Applicant respectfully submits that an 
actual ATCC deposit has been made for the inbred parents GE516214 and GE533139 as 
indicated in the October 29, 2002 Amendment. In addition the specification was amended on 
page 7 to include the ATCC deposit numbers and dates of deposit of both inbred parent plants. 
Further, Applicant has now amended the DEPOSITS section on page 37 to further include the 
inbred parents GE516214 and GE533139. The Applicant provides assurance that: 

a) during the pendency of this application access to the invention will be afforded to 
the Commissioner upon request; 

b) all restrictions upon availability to the public will be irrevocably removed upon 
granting of the patent; 

c) the deposit will be maintained in a public depository for a period of thirty years, or 
five years after the last request for the enforceable life of the patent, whichever is 
longer; 

d) a test of the viability of the biological material at the time of deposit will be 
conducted (see 37 C.F.R. § 1.807); and 

e) the deposit will be replaced if it should ever become inviable. 

Therefore, Applicant submits at least 2500 seeds of hybrid maize plant 39M27 and inbred parent 
plants GE516214 and GE533139 have been deposited with the ATCC. In view of this assurance, 
the rejection under 35 U.S.C. § 1 12, first paragraph, should be removed. (MPEP § 241 L02) 
Such action is respectfully requested* 
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In light of the above amendments and remarks, Applicant respectfully requests 
reconsideration and withdrawal of the rejections under 35 U.S.C. § 1 12, first paragraph. 

Applicant acknowledges that claims 1-5, 7 and 20 are allowed. 

Conclusion 

In conclusion, Applicant submits in light of the above amendments and remarks, the 
claims as amended are in a condition for allowance, and reconsideration is respectfully requested. 

No additional fees or extensions of time are believed to be due in connection with this 
amendment; however, consider this a request for any extension inadvertently omitted, and charge 
any additional fees to Deposit Account No, 26-0084. 

Reconsideration and allowance is respectfully requested. 

Respectfully submitted, 

LILA A.T. AKRAD, Reg. No. 52,550 
McKEE, VOORHEES & SEASE 
801 Grand Avenue, Suite 3200 
Des Moines, Iowa 50309-2721 
Phone No. (515)288-3667 
Fax No. (515)288-1338 
CUSTOMER NO: 27142 

Attorneys of Record 

-VSE/LA- 
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Efficient production of doubled haploid plants through colchicine 
treatment of anther-derived maize callus 

Y. Won J. R PetaUno 2 and J- M. Wdholm l * 

' Dtp^m** Cf Agrotvwy. Turner HT-JI, 1 101 3. Gowfwi.i A*c.. University of Witmk, Urbanm fl. 61801, US* 
5 United Ajjtrinrtds. Joe Ch»mr*ilfiP, It $1*20. USA 

Rcfiaiivcd November i5 T 19S«; Acttbttd Nowmher 2S, IMS 
Cormrmnicatcti by C Weruttl 



Scuumory. A chrorno*fimc doublipg technique, involving 
colchicine treatment of as ulibxyogettic, haploid cull u a 
line of mate tZea mays L., derived through anther eul- 
lute), was evaluated. Two colchicine tevcte (0.025% and 
0.0594) and three weatmcul duration^ (24> 43* and 72 h> 
w ere used and eompansd to untreated controls. Chromo- 
some counts and seed recovery from regcuarawd pl*nu 
were fjerenttincd. No doubled haploid plant* were regcu- 
cralcd from colli without cofchicljie treatment. After 
treatment wt th colchicine for 24 h, the callus liasue regen- 
erated ttboux 50% doubled haploid plants. All of the 
plant* rea*narfttad from the calli treated with colchicine 
for 72 h were doubled baplorda, except for a tew tolra- 
pioid plants. No aiginficaGt difference in chromosome 
douhltaw was observed between Ihc two colchicine levels 
Most orthc doubled haploid plant* produced viable pol- 
len and a total of 107 or doubled haploid plana 
pioduced from I to 256 needs. Less extensive studies with 
two Other gcnoiypes gave similar result*. There rcaiilta 
demonstrate that colchicine treatment or haploid callus 
tissue can he a very effective and relatively ea«y method 
of obtaining a hi^i frequency of doubled haploid plants 
through anther culture. 

Kuy wonta Zcrt mays - Anther culture - Embryogenic 
haploid callus - Chromosow doublirie 



lutroduclfop 

The success of produriruf haploid plnnttt in maiac 
through ttiirher cuinirc makes it possible to tjetf&mtc 

* whom iiorr«ponclcnec should be H«klrM*«e 



inbred linen through chromosome doubling (Itoo et ul. 
1986). However, the application of anther culture to plant 
breeding is largely dependent on the production of largo 
numbers or haploid plants and the high ftvquency of 
Induction of chromosome doubling. Tn nun^e, anthcr- 
derived luje* have been developed and uned commercially 
(Wu et al, ) 9&3). However, the frequency of chromosome 
doubling of anthct^derived haploid plants eiiher sponta- 
neously or through colchicine treatment hav been un- 
deairably low (Ku et al. 197R; Nitsch etal. IMGl Mino 
et al. 1»7»), Kn et al, (1978) and Nitsch et aL (1982) oh* 
aerved only 6.5% and 4.3% ispontaneoiwry doubled hap- 
loid* among plant* regenerated (torn cultured maize an- 
thers, respectively. MhtO etaL (197*0 treated anther, 
derived planlJeti and obtained only on* plant which «et 
seed* from die 24 plants that survived. 

With rn^ny p^nt speciw. chromoeome doubling can 
be achieved by the una of an antimitotic agent ircfitment 
of anther-derived, haploid pjantfeis. Since anthttitotio 
agjents audi as colchicine usually induce chromOSOiXte 
doublleg in only some cells dw to the aaynchrony of cell 
divisions, chioionc plants axe common after colchicine 
treatment- For plant species which produce bdseAual 
flowers and tillers or branch*, chimera* are acceptable 
Minue some tillers or branchs may develop from the 
chjonxoaaiuc-dcubled collu. lo conlrnst. maim planu* 
usually do not produce tillers nnd cell lines which give 
riae to the tassel ^nd car tire already determined in the 
mature seed (Coe and Ncuffcr 1978). Colchicine creut- 
ment of maize tteedltnaii or planttets may double the chro- 
moRume number in the uuwd or ear. hut oAcn nor in 
houi, which will make self-polUuauon impossible, These 
reaaonn may cxpLun why the d£cieocy of inducing 
doubled haploid pin cits in make is very low by colchicine 
trcaLmeut of regenerated haploid phtntlels (Mino eral- 
1978). 
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Sines? !40»jaiic embryos from tissue MlJlura may de- 
velop from one or a ctUtL il may be potttihlc in induce 
chr&mosonot? doubling in ejnbryo&enic hitplr»kt tall us 
and rhen iuduu; plant rejyxncnitJoii from this tissue 
(Genovesi and Clollim 1982). Th* u*e or a Fouj; luma 
baploid cuiiun: system capable of plant regencraliun tnay 
maVfc the chromosome doubling technique effective a* 
proposed by T«i> el al. (1986). 'ihia paper xspwLs the 
recovery of doubted Iwploid plant* with hi$h frttjuency 
throujfti colchicine treatment of cmbryoatnic haploid 
rcjLlutt iniiiaraf from rnaiw nntlier uukure. 



Material* and njeflrod* 

hitotMWtMttoil tiftvAw culture*, Fl ptout* of n maize Ivhrid* 
H0S>xr*r16. weni gn>WJ1 hi the ficW iO 1 987. TjsscI COlfetf inn to 
anther pitting were carried ow by pi eviuttely detcrfbed maihodi 
(Jtototino und Thompson J\>lri dishei cotiUininj antfws 

wereplnccd in pbxtic ho*cs covered with idUiiuinmt foil nl28<T. 
Aboul 1 month Imer, cmtvyu^Blu: structural besaa 10 wpnewr 
rrom raspunding withe**. The cmhryu-Jikc structure wee 
removed fawn ihc a u titers- and We tranxferred le> a tall tig 
cfUCtlOU iiufdium t The ciIJuk induction medium cOtwutfcd of 
lUCTOa allien I s und vikmnw at Nfi urali'inn (Chil *Lut. 1*>73) 
mscmtiulrisnnj of JJJ medium (GambuT^ «t el 196#) witfc 140 
{0.4$ \)M). dnanrbn {UJpAO* myc-Jnosiml (0,55 mJIA. t- 
proiinc (2S^)mWX earyiualic casein bydroJysate (0.1 k/IV. ru- 
Crac t*?.fimA0. Na^CTA (J10.55pJlfJ und Pfc$0 4 -7n,0 
( iOC/A pM), Ca\)m Jiacfc etch t>fwhicb Mm derived from a emirlc 
cmbryo-bTio ilrucnifG. wens ntflincmotf in the caHui mductioa 
medium fhrtnigb sutculiurot by tcfectlre ireuafcr of the embryo* 
SCalC Culb ill 4-wccfc rntorVHU. One highly rcgguerftble cuJJus line 
*a» uHcd 6 mouths a/kr culture 

ColchUfn* treatment. ClcfducJoe vnui dissolved w WHier co a)4ike 
A SUX& wiuUon whteh ntier^LLHIizcd and then A dded Ul 
rjquid P mouum (^inwan 1W3) to raquired Huid 
w>npcnxraiiof« wit! Jrtored in the dark. Aboul 3t? ml of Uitf me- 
dium wu plku»f in PcirJ ai*be* (1 00 ^ 25 mm) «nd a fUter twpcf 
rfi»B supported by a raJnkui xi«d bcpom, which u W ftiUocUvcd 
P«y««*^T wHiMiuraloU wtU) itic Jkjuid medium. EmKr^genio 
calli r 2fl d«y« aw subculi ore. wer* Cui into 05 1.0 mm ufcc«» 
and Vfere plated on tha mnrst /liier pupa* aod Jncuhnicd id tbo 
Ourk hf 36 Fiklftvvnn^ TrcatnwiiL ihe caDi wen» plHCCd oo a 
*iiunl«a tod idrttn ^nd were rhutitd twice in Ifqmd D mt&um 
H^thfiiii ccfchlunc. Tw* ceklircmc levels (ti.t)2.f% tifiO 0.05*i> 
and Ihro trcalmcnt dyrdlicuiM irod and nOTfipai^d nnlh 
untreated euritmt 

Pfatif razfljurmitm from caff/. Colchicine Lroc^d ealJt 

WClt Wihciilriircd IwO limes WJPh Oft h\\am\ of 1 0 diiys an figai*. 

solidJn«! p medium. Pot plum rejiMienutoiL alH tmo*. 
ftrred io « madium irDunemi 1985) wUh 3.5mi*/I 

(vhcniybdc/iijHr n»r i dnys. Tlw chIK wore ihun uidturcd in M 
nwdiuni uiitil mirnc Tcgttiicmied pl^mlcfl gnaw io 3-d cm long, 
whfich occurred wirhin ab0u4 20 cbyN. 'l^e rggoncr/ilcd plundvU 
were irsmsferred in M tpedium irriniTM Rj* viumins and £lucnne 
in culture tube* Tor fWrfjcr gittwih. After 7-10 dnyy, they wiirc 
"viWWftnied u> in 11 ^-cra pot* &od grown) foe Aaother 
10-15 day* for cvw Joflser depending cm thu growth or each 
plants Finally, ihc plaJH* were mnipjuftuxl io37.5-cwi put in 
ihc ftnceoJtuiijtft nnd At tetsi iim roo( Up> wefc ooWecied rrom 
chcH pMnt for mlioiic exam™ lion. 



itttilW with IxjIIws Mnd silks wens selfyollinmed Oit jtiuupci 
wve diiys. Tnc d»i<^ of the firxl dny of polln shed uiut ihe ftr> 
day j>f siUc u-mcrjj:tiit= wnrg itcunJerf /or W rcptewiiUaliv 
tliiublirf IwpJnid pliiiiLs. 5ccd* were h:*rvc«*d ditys h/\c 

poirirtiUion 

pewmtutrwr nfptotyy /<m Tho root Iirw wore cold-iroaicd ir 
ice for 24 h ntid Pu*d in 3:1. 95% uinuiiu/r^tUtoiiU iiC<Mk 
acid Toi 24 h HnrJ ihai sioftsri in 70% clb«inoi. POr mifock? eXJtnl- 
JimtioiL Ihtf mol tip* from catch pLlni wr:rc placed iji a 4 „aill vipl 
wMh I % ^oounnnitf und heutod lo ihe boJlhi^ p«1jh several 
tint». TTw mcn#tciiuiiic region wuk ewivisd <ir«l AquQ9lwd m one 
drop of 4 $ % aiaciu) acetic odd on n «lide. Ai least twi root cipet 
Ironi each rtitfcnAmied plant *ttv a^jwnincd io dciennjoc Uic 
plimly level. 



AIT 24 pluDU regsoexated Irom Ibc unirefttod calh ean- 
EDirted il» hnpJoW uianber often chromosonwa (Table L 
Fig. 1 ii). Of % planht reg anetaied Irom culli trcatoti for 
34 in with eichei 1 O.Q2S% or 0,05% coldlicitiu, 49 wore 
diploid with 20 chroniosomfts (Fifif- J b). aod ihc oth*r47 
www baploi'4 wlfii un chromosomes Of 53 pinna from 
nbo ttkih treafed with coleUciuc ibr 4* h> 29 were dipi-aid 
plHUU. Call! ChSfi iod for 71 ii did not rqjeacrate any top- 
Joid phintt wlili moAt beLfl^ diploid plants tewciw for one 
and four wtraploid plant* with 40 chrosnoftmnes ob- 
iHincd froui ihc two 72-h trcaitweuls of 0.025% and 
O.OSVi colchiduc rwpccuVly» No siRniUcoat dlfferenco 
in chromosome dnvbli&g was observed hetweea tbcra 
(wo cotchldnc levels f Itoblc 1). 

The bipluid pl4UiE« iqtHttrated in tola tmiciy ai] dis- 
played a characteristic morphology (short narrow 
kttvc«, reduced vigor, and no poiku ihod). Under the 
same growing conditioiur, the doubled haploid planta 



lit?*: P !?* ? r plMlla '^c™ 1 ^ from co1c*icb*-tm(*t«d 
Haploid crIIj as,- delKriniiittd rrom fool lip Aquuvney 

Cokhicme Lna injem Mo. of pJun 9 rvjicnerated 
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were generally J«ore vigorous in appearand: and grew 
mnrc rapidly when compared with Lfra hapluid planb 
(Tig. 2). Th* doubled haploid plants from diiVertxit trcai- 
mcn'ti cxhibiifid similar morpholOfiy. jMofcU of tfiem pro- 
duced abtindimu viable pollen. A cnmmaa reaiurc of 
many of ih* doubled faapioid planLs wn* thciappearancc 
or tuuaels with sonic female flowers, The car* of theae 
plant* could, however, be scdf-polliniueii if rhc rUJu 
emerged in limes. 

Mo$t of thu doubled hiipluid atoms, 107 of 13d. pro- 
duced from J to 256 seed per car after self-pollination, A 
Tew ears had almost normal need set (Fig. 3). Arwmj 20 
doubled haploM nltmt* which did not produee **** 21 
the pianw isould not be pollinated due lo nsynchronotw 
police *hed and &k emergence, rte luck or ear devtlop- 
mcui; or to stunted growth- Eigne Other plants produced 
no seed even alter beins pollinated one or two times on 
successive day*. TLw synchrony of pollen afced and tdlk 
enverfienoe were tne main raeiors which affected the need 
production by (be doubled haploid plant*. A$ shown in 
Table 7, if the oiks emerged for pollination 1 3 duy» 
later than the first pollen wan »bed P on average of more 
dun 87 $e*i* per uor were sou If the pollination woa 
started 4 days bier than the Hist pollen was $1*4 the 
seed $et W29 dramatically decreased to 39 seeds per cur. 
Most plant* would not net seed if rilk Mnerasncc wa» 
delayed 5 day* or inora after pollen *hed began. 

five tctrapioid plants wrae fbund umong the plants 
regenerated idler the rwa 72-h colchicine ireDTrncntst. Of 
thc*e five plants, iwO plants hud terminal rtutt and three 
plant* had good pollen shed, but duv to late silk 
emergence, only two of the plants producwd one mod 
each, nfcer self-pollination- 

Anliiex-derivcd callus Unea from two oilier hybrids, 
H99 x and Ptifll x Fr1f>, were also trailed with col- 
chicine, i>ne to lower regenerability of the caJiu» Hue 
from Pa91 xFr16tincl incomplete experiment design for 
the caLus line from Hi> rt * Ml. Uie data &om Lira two 
lines ar* not Included. However, these experiments also 
showed tnal ih* longer the ca this cultures TO incubated 



FIil laemlk. Root 1 tp ehromosoma* from =■ a haloid celt with 
10 cliroroo*wi*s from » plain rtBcnoniled rr«m untreated c* Hum 
Htid b u diploid ccfl wirh 2D duomoiwratf ftp*" u plant rcger>- 
croLcd noi» colchicine trettu*I callus, c4p«*u 10 mid 




tflt. 2. lYpkul &ppeanuicc of h doubled haploid p!wnH,niid43lc) 
from OOlchidne treat*! liaplcnl uallUi, hu|rfoid pit)»l [Htthx) 
from colcbWn&ireatcri huploid wJItu, oftd Opioid plonr (left) 
from uiiuearcd <«Uui t The i>ot eltmieieii arc 27.5 cm 




Tilde z Tho relationship beiwccn Lho dblay in emergence 
uRer the be^nnin« of pollen shed and ihe awrase number 0 r 
si»d predveea ear from 33 niudemly steeled duublcd 
Implgid plunu 



Silk emcrEtt'Lice 
tfalay W 


Mo. nf plaeb 
pollinated* 


Avenu>0 «:Bdi 

psftinr 


No. of CHTS 
without seed 


1 


4 




0 


3 




91.0 


0 






S7.I 


f) 


4 


5 


no 






a 


15 


5 




' One ear per pluut Wfl? seir-polUil9tecl 



doueied hnnlold ply o is 
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in coIchrcine-cont^iniBtr medi urn, the more diploid plants 
were regenerated, »ud no diploid plant* were regeneraTcd 
from the control Caili without colchicine Treatment. 
Thc&> resulis then indicuto thai chromosome doubling of 
umi^e cull us lisuuc by colchicine treatment is rxproduc* 
ible and in not gpnotypfi-spbonc 



entire doubled haploid plants with high frequency* whi 
produce ferule muwc inbred line; within a short time 
a high frequency, thus maluri£ the anther cultuce ice 
nique more useful to iht plant breeder. 

4rkn0H'iedgemcms. This WOrfc WaK *Uppo«ed &V fimd* from tl 
MinoU Agncuirumt Efcpwrinivnt Station add United Ajmscci 
It*, wiih the heiplU) advice of Dr. O. K. DUfieau. 



DJatcnadnn 

The present study show* that tbc colchicine treatiiieal of 
the ombryoccnic ibaploid rnaizc callus cad be very effec- 
tive fa* producing a largo number of doubled hapta'd 
plants. By incubaimn, embryosenic haplcid cuUi on 
COlChiciiie-conlaiiung medium, doubled Jmplox! plants 
were produced at high frequencies. Since all the 'plan Is 
from untreated c&Jli were haploldS, the oawnnce of 
doubled hajilold plants m»61 be due Lo the effect of col- 
chicine. The merfcoc Js rapid since it only required 5 
months from colchicine; treatment of eaflt to the harvest 
of seeds from theirejccncralcd doubled hapiold pfcmL 

The rcsuJte of thisKudy suggest that the duration uf 
coJcJbicune treatment in important. I7w treacme&t of more 
than 48 h is necessary in order to get higher frequency of 
doubled haploida among the regenerated planta. If the 
treafoacnl is 72 h, letraploid plants could be produced, 
which may sol be dcm'mble. The two cooceaLmtions of 
colchicine used, 0.025% and O.U5%, did not uhuw 4gair- 
icant cUflkrcajocs in their chromosome doubling cJUcunw 
Cy. 

There was no indication that pkridy chmicnur were 
regenerated, since i mow of the doubled hapJuid planta 
produced accd* after self- pollination. The problem which 
caused Lbe doubled hoploid plants to no I set accd* wu 
mainly delayed silk emergence or the lack of ear forma- 
tion, which arc common phenomena among (jniuc 
cuUurc^crived maize plants (Miao rtaJ. 1978; Potoljno 
and Jones 1936). The abnormal plants found among the 
regenerates were probably due to the tbauc culture con- 
ditions rather than the colchicine treatment since the 
same abnormalities (stunted growth, terminal ear, the 
lack of normal ear) caisIcO amuog the plants regenerated 
from untreated control colli. In practice, only vigorous 
plantlets should be sdeotcd before mmspbuirins ro 
ar**n house or Held: Thia should reduce the frequeocy of 
abnormal plant*- 

The new Its show that colchicine treatment of em- 
hryogenic opioid wOlus am result in the production of 
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Hybrid corn (maize) seed. Source C3CNN11159-00 Flfi: 39M27 assigned PTA-4269 
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